Background: Psoriasis and obesity are somewhat related to a low-grade systemic inflammatory response. oBjectives: To determine leptin and adiponectin levels in psoriasis patients compared to control patients matched for weight. Methods: A case-control study was performed, evaluating 113 psoriasis patients and 41 controls with other dermatologic diseases. results: The prevalence of obesity was 33% in cases and 21.9% in controls. All evaluated comorbidities were more prevalent among cases. When stratified by weight, the comorbidities were more frequent in overweight patients. We found no correlation between being overweight (p=0.25), leptin (p=0.18) or adiponectin (p=0.762) levels and psoriasis severity. When overweight cases and controls were compared, we found differences in the adiponectin values (p= 0.04). The overweight cases had lower adiponectin levels than the overweight controls. We found no differences in the leptin dosage between cases and controls. The overweight cases had higher leptin values than the normal weight cases (p<0.001). study liMitations: Several patients used systemic anti-inflammatory medication. conclusions: The prevalence of obesity among psoriasis cases (33%) was higher than in the general population (17.4%). We did not find any correlation between severity of psoriasis and inflammatory cytokines and the condition of being overweight. The overweight cases had lower values of adiponectin than the overweight controls. It seems, therefore, that there is a relationship between adiponectin and psoriasis, but this relationship depends on the presence of obesity.
INTRODUCTION
Psoriasis is a dermatological disease that affects 2-3% of the global population. It presents a genetic basis but is affected strongly by environmental factors. The cutaneous lesions show elevated levels of pro-inflammatory cytokines, and a low-grade systemic inflammatory response is believed to occur. 1 The pro-inflammatory tors and inflammatory mediators. 6, 7 It is believed that the cytokines leptin and adiponectin, known to be involved in obesity, are also related to psoriasis. [8] [9] [10] Leptin is a pro-inflammatory cytokine derived from adipocytes, and its circulating levels are correlated directly with body fat mass. 11 Leptin acts on the hypothalamus to suppress appetite, increase caloric expenditure and regulate body weight. It could be expected, therefore, that obese people have low leptin, since they present weight gain and increased appetite. However, obesity is associated with hyperleptinemia, but also with leptin resistance. 8, [11] [12] [13] In addition to being a pituitary regulator of food intake, body weight and fat storage, leptin plays an important role in inflammatory processes through regulation of the expression of other cytokines that modulate the balance of Th1 and Th2 cells. It is postulated that the high leptin levels in obese patients may aggravate psoriasis through the release of inflammatory mediators that act directly on the cutaneous lesions. Furthermore, an increase in systemic inflammation can worsen the general condition of the patient who, typically, already has several other inflammatory comorbidities associated with psoriasis. 2, 14 This fact could contribute even further to increasing the cardiovascular risk observed in these patients. 15, 16 Recently, hyperleptinemia was proposed to be associated with psoriasis, independent of sex or of conventional cardiovascular risk factors such as obesity. 17, 18 Adiponectin, in turn, is a cytokine produced by adipose tissue at levels inversely proportional to one's body mass index (BMI) and waist-hip ratio. It induces the release of pro-inflammatory cytokines IL-1 and IL-10 and inhibits the cytokines IL-6 and TNF-α.
Adiponectin is known for its anti-inflammatory, antidiabetic and cardioprotective effects. 19 Obesity, especially visceral adiposity, promote the state of hyperadiponectinemia, which results in greater cardiovascular risk. [20] [21] [22] [23] Some studies found that patients with psoriasis have low levels of plasma adiponectin, which possibly contributes to the worsening of the skin lesions. 24 Apparently, adiponectin and TNF-α are negatively correlated. 25, 26 The existing literature so far supports the connection between psoriasis and obesity, with emphasis on the influence of the inflammatory cytokines. Apparently, the cytokines involved in obesity are also involved in the physiopathology of psoriasis. Whether this involvement is relevant, and how it manifests, is not yet known.
Most published studies emphasize the levels of inflammatory substances such as TNF-α, PCR and IL-6. 27 Few works have analyzed the inflammatory cytokines involved in obesity, such as leptin and adiponectin. Studies that clarify whether a concrete relationship exists between psoriasis and obesity are important, since they provide health professionals with an approach to systemic inflammation that is unified and targeted rather than compartmentalized and, often, incomplete. The association between psoriasis and obesity, though already described, needs to be examined more thoroughly in an attempt to understand which physiopathological mechanisms are involved in this process.
The objective of this work is to evaluate the prevalence of obesity among the patients with psoriasis at the outpatient Dermatology Clinic of Santa Casa de Belo Horizonte. It is believed that this prevalence is higher than among the general population, as the scientific literature suggests an association between these two comorbidities. Other aims of this study are to compare the serum levels of leptin and adiponectin in patients with psoriasis and controls paired by weight, in addition to determining the prevalence of obesity and overweight in patients with psoriasis. We also intended to evaluate whether hyperleptinemia and hypoadiponectinemia are associated with psoriasis, independent of concomitant obesity or not, and to evaluate whether the levels of leptin and adiponectin and the degree of obesity are correlated with the severity of psoriasis.
METHODS
We conducted a case-control study that evaluated 113 pa- In the multivariate analysis, the binary logistic regression model was used. After fitting the final model, the adjusted odds ratio (OR) estimate was evaluated, with a respective confidence interval of 95% (IC95%). All the analyses were stratified between the cases and controls and were performed in the software SPSS version 15.0.
RESULTS
The average age among the cases was 55.3, ranging from 18 to 87 years. The average age among the controls was 39.9, ranging from 19 to 65 years. The controls were younger than the cases (p<0.001).
In terms of sex, the case group presented more women than men, and the control group had more men. Among the cases, 56.6%
were female and 43.4% were male. Among the controls, 46.3% were women and 53.7% were men.
Of the 113 patients assessed as cases, 61.6% presented were overweight (defined as 25 kg/m² ≤ BMI < 30 kg/m²) and 33% were obese (defined as BMI ≥ 30 kg/m²). In the case group, we found no relationship between BMI and the severity of psoriasis ( Table 2) .
We found no relationship between the PASI and the evalua- (Table 3) . We found no difference in the leptin levels between these cases and controls (p = 0.11) ( Table 4) .
Among the cases, the excess-weight patients had higher leptin levels than the normal-weight patients (p < 0.001) ( Table 5 ).
In the multivariate analyses, we found no correlation between cytokines and the other variables.
DISCUSSION
We found that the prevalence of obesity in two groups (33% 
28-31
When we examined only the cases, we found that the leptin levels were higher in excess-weight patients compared to normal--weight patients. This finding supports the data in the literature, as hyperleptinemia has been associated with obesity and psoriasis in several cases.
32-34
We did not find hypoadiponectinemia in the excess-weight cases compared to normal-weight cases, contrary to the current findings in the literature. 35, 36 We were unable to confirm the association between BMI and psoriasis severity found by Murray et al., who conducted a study with 88 cases in outpatient treatment for psoriasis and with same-sex siblings as controls. The study correlated BMI with psoriasis severity and found a positive association. 31, 37, 38 In a comparison of excess-weight cases and controls, we
found lower values of adiponectin in patients with psoriasis that in the controls; however, these case patients did not present higher levels of leptin than the controls. In 2008, Takahashi et al. conducted a study in Japan involving 122 patients with psoriasis and 78 healthy controls. Serum TNF-α, leptin and adiponectin were measured in these patients, and the data were correlated with the severity of psoriasis, measured with the PASI instrument. The leptin levels were higher, and the adiponectin levels lower, in patients with psoriasis than in the healthy controls. Furthermore, the adiponectin levels negatively correlated with the PASI, while the leptin levels tended to correlate positively. found no evidence of a relationship between adiponectin levels and psoriasis severity. 36 These same authors conducted a meta-analysis, also in 2013, to examine the relationship between leptin and psoriasis. Eleven studies were included, with a total of 773 psoriasis patients and 570 controls. In the stratified analysis, significant differences in the leptin levels between patients and controls were found only in serum samples and not in plasma samples. The leptin levels in psoriasis patients were higher than in control patients. 41 Our study was conducted at a state dermatology referral center. Referral services usually bring together the most serious cases of a disease and, though difficult, can be reliably used to represent or generalize the population of that particular disease.
Although the groups were not comparable with respect to some variables in the univariate analysis, mainly in relation to age and comorbidities, this limitation was overcome with the multivariate analysis.
Our study did not evaluate patients under 18 years of age, which, considering that psoriasis has a bimodal incidence peak, resulted in a failure to evaluate a good portion of the affected population. Another important point to consider is the use of systemic anti-inflammatory medications by most of our patients. Recent studies show that patients taking systemic medications present significant alterations in their levels of inflammatory cytokines. 33, 42, 43 These studies show that the use of systemic anti-inflammatory drugs to treat psoriasis lowers leptin levels and elevates serum adiponectin levels.
In our study, we found patients taking methotrexate (38 patients), acitretin (12 patients), prednisone (two patients), PUVA (two patients), adalimumab (three patients) and etanercept (four patients).
We should add that, as a considerable proportion of our psoriasis patients were using systemic medications (54.9%), the PASI of these patients was found to be lower than would be expected if they
were not using systemic medications. As we found no relationship between cytokine levels and psoriasis severity, we attributed this fact to the use of systemic anti-inflammatory medications.
Cytokine levels were measured only once, because the high number of patients involved in this study made a second measurement financially difficult. The large number of individuals did enable us, however, to compare the samples more reliably. In addition, the ELISA method has high sensitivity and strict quality control.
CONCLUSIONS
The prevalence of obesity among patients with psoriasis (33%) was higher than among the general Brazilian population (18.9%). We found no correlation between disease severity and inflammatory cytokines or excess weight. Hyperleptinemia is associated with obesity, but we could not prove an independent association with psoriasis.
Hypoadiponectinemia is associated with psoriasis, but this relationship is dependent on the presence of excess weight.
The levels of leptin and adiponectin did not correlate with the severity of psoriasis. We found no relationship between BMI and psoriasis severity. q
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